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DESCRIPTION

Technical field

[0001] The application relates generally to a solar thermal collector.

Background

[0002] Large area solar thermal collectors with maximum dimensions of many meters are
Installed on an installation area, wherein adjacent collectors form rows and the installation area
comprises a number of adjacent collector rows.

[0003] Each self-supported collector is typically installed by means of two installation supports
and each support comprises a vertical support pile and an inclined support pile. Lower ends of
the vertical and inclined piles are attached to a concrete base or rammed into a ground, and
the upper ends are attached to each other so that the base and piles form a triangle. The
vertical pile raises an upper edge of a collector and the inclined pile supports a back side of the
collector, when the back side leans on it, and provides a desired inclination for the collector.

[0004] A collector s lifted directly In its position on the supports, which are arranged on the
ground so that the iInclined piles locate usually approx. 1/4 from each collector side, and
attached to the piles. The supports are installed at high pace so that it i1s difficult for a vehicle
with a crane to move between the supports and it needs an extra caution and work to position
collectors on the supports.

[0005] The adjacent and positioned collectors are connected to each other by corner-to-corner
connections, which are provided by 180 degrees bent external flexible metal hoses,
whereupon a minimum space between collectors can be approx. 150-200 mm because of the
characteristic of the hoses and collector alignment tolerances. The hoses provide external
compensation for thermal expansion, but those need a dedicated external hose insulation and
protection material.

[0006] One example to connect solar collectors i1s presented in WO 2012/1405635.

Summary

[0007] One object of the invention is to withdraw the above-mentioned drawbacks and provide
a solar thermal collector.

[0008] One object of the invention is fulfilled by providing a solar thermal collector and a
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method according to the independent claims.

[0009] One embodiment i1s a solar thermal collector comprising an absorber for absorbing
solar radiation, the absorber comprising a heat transport channel for a heat transport fluid, a
collector frame for covering the absorber, the frame comprising an access hole and an exit
hole, and hydraulic connection tubes for connecting the heat transport channel and other heat
transport channels through the access and exit holes. The tubes are installed at least partly
Inside the collector and at least one of the tubes Is flexible inside the collector, between side
frames of the collector frame, and it 1s arranged so that it iIs bendable inside the collector,
wherein at least one of the tubes is such that it is possible to bend it outside the frame during a
connection to other heat transport channel.

[0010] The term "hydraulic connection tube(s)" refers to hydraulic connection means, which
can be e.g. a tube, hose, or any other hollow, elongated element (body) that can be used for
conveying heat transport fluids used in solar thermal collectors. The means are made of e.g. at
least one of the following materials: metal, plastic, and rubber.

[0011] One embodiment is a method for connecting a solar thermal collector, which comprising
an absorber for absorbing solar radiation, the absorber comprising a heat transport channel for
a heat transport fluid, and a collector frame for covering the absorber, the frame comprising an
access hole and an exit hole. The method comprising connecting, by means of hydraulic
connection tubes, the heat transport channel and other heat transport channels through the
access and exit holes, when the tubes are installed at least partly inside the collector and at
least one of the tubes iIs flexible inside the collector, between side frames of the collector frame
and it Is arranged so that it is bendable inside the collector, wherein at least one of the tubes Is
such that it 1s possible to bend it outside the frame during a conneciton to other heat transport
channel.

[0012] Further embodiments are defined in dependent claims.
[0013] The verb "to comprise” I1s used In this document as an open limitation that neither
excludes nor requires the existence of also unrecited features. The verbs "to include” and "o

have/has" are defined as to comprise.

[0014] The terms "a", "an” and "at least one”, as used herein, are defined as one or more than
one and the term "plurality” i1s defined as two or more than two.

[0015] The term "another”, as used herein, I1s defined as at least a second or more.

[0016] The term "or" is generally employed in its sense comprising "and/or" unless the content
clearly dictates otherwise.

[0017] For the above-mentioned defined verbs and terms, these definitions shall be applied,
unless a different definition is given in the claims or elsewhere In this description.
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[0018] Finally, the features recited in depending claims are mutually freely combinable unless
otherwise explicitly stated.

Brief description of the figures

[0019] The embodiments of the invention will be described with reference to the accompanying
figures, In which

figures 1a-1e
llustrate a T-shaped mounting support and a sliding of a solar thermal collector along
the support during a mounting, and

figures 2a-2c¢
llustrate a flexible hydraulic connection tubes.

Detailed description of the figures

[0020] Figure 1a illustrates two adjacent large area solar thermal collectors 110a, 110b on a
ground or elsewhere mounted by means of lower (first) and upper (second) T-shaped

mounting supports 100, which provides an improved mechanical support for the collectors
110a, 110b.

[0021] The lower supports 100 are configured to support lower parts 116a, 116b of the

collectors 110a, 110b and the upper supports 100, for one, are configured to support upper
parts 118a, 118b.

[0022] The use of the supports 100 reduces a number of required supports by repositioning
them to a far side of each collector 110a, 110b and, hereby enabling that each support 100 can
be shared by two adjacent collectors 110a, 110b.

[0023] Figure 1b illustrates details of the mounting support 100, which can be made of metal
parts 120, 130, 140, e.g. stainless or galvanized steel parts.

[0024] The support 100 comprises a C-shaped, |-shaped or other type of vertical support part
120 that has a bottom end 122 and a top end 124. The bottom end 122 is configured to be
mounted into the ground or a mounting base e.g. a concrete or metal base.

[0025] The support 100 further comprises an inclination part 130, which iIs attached to the top
end 124. |t comprises an Inclined surface 132 to which a C-shaped, |-shaped of other type of
horizontal support part 140 is attached in order to form the T-shaped support 100. It is possible
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to use more than one parts 120 to support the part 140.

[0026] Figure 1c illustrates one collector 110b that is mounted on the support 100. The support
100 can be e.g. a shared support, which can support e.g. two collectors 110, 110b.

[0027] The part 140 is configured to support the collector(s) 110a, 110b and enables to slide
one supported collector 110a - after it has been lifted on the supports 100 as figure 1d
llustrates - along the part 140 Iin a horizontal direction e.g. towards the supported collector
110b In order to mount the collector(s) 110a, 110b according to figure 1e. The mounted
collector(s) 110a, 110b i1s inclined according to the inclined surface 132.

[0028] The supported and positioned collectors 110a, 110b are connected to each other by
means of a hydraulic connection illustrated in figures 2a-2c.

[0029] With the sufficiently flexible hydraulic connection, it is possible to make an ultra-short,
e.g. approx. 20-40 mm, collector-to-collector mounting distance, which together with the
shared support 100 provides a significantly, e.g. almost 50%, reduced number of piles.

[0030] The supported collector(s) 110a, 110b i1s attached to the part 140, which comprises at
least one mounting hole 142, e.g. at least one elongated hole, by means of attaching means
150, which comprise e.g. an attaching support (attaching bracket) 150, e.g. an L-shaped steel
plate (bracket), and a screw-nut combination for each support 150.

[0031] The support(s) 150 is installed on a back side 112a, 112b of the supported collector(s)
110a, 110b, e.g. on side frames (side walls) of a collector frame 111, and attached by the
screw-nut combination(s) through the hole 142. The elongated hole(s) 142 and the screw-nut
attachement(s) allow to slide the supported collector(s) 110a, 110b even after some tensioning
of the screw-nut combination(s) e.g. to allow for some expansion of the collector(s) 110a, 110b.
The support(s) 150 prevents a movement of the supported collector 110a, 110b In an
Inclination direction.

[0032] The T-shaped supports 100 ensure good alignment between the adjacent collectors
110a, 110b In a row since there Is no need for e.g highly adjustable brackets.

[0033] In addition, the supports 100 provides nice visual appearance when the collector row
can easily be made to smoothly follow the height profile of the ground.

[0034] In addition, the collector row with multiple collectors 110a, 110b will in practice appear
ike one long collector surface, which facilitates a collector glass cleaning, especially If the
cleaning is automated.

[0035] Figure 2a illustrates a back side 202 of a large area solar thermal collector 200, which
can be used e.g In district heating systems.
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[0036] The collector 200 comprises an absorber 210 for absorbing solar radiation. The
absorber 210 comprises a heat transport channel for a heat transport fluid and it - as well as
some other parts of the collector 200 - is covered by a collector frame 220. The heat transport
channel comprises an internal access (an internal inlet) and an internal exit (an internal outlet)
Inside the collector 200.

[0037] The frame 220 comprises an access hole (an inlet hole) and an exit hole (an outlet
hole), which enable the hydraulic connection 230, 232 between the heat transport channel and
other heat transport channels. The access and exit holes In the frame 220 can be either
aligned or offset from the internal access and exit on the absorber 210. The access and exit
holes can be located e.g. In a middle of side frames (side walls) 222a, 222b of the frame 220
and the internal access and exit can be located e.g. in corners of the frame 220 as figures 2a-
2¢ lllustrate.

[0038] The collector 200 does not have significant external connections, whereupon there Is
no shadow effect on a next collector row behind from the hydraulic connections 230, 232,
which improves a field efficiency/production.

[0039] In addition, a wind load on the collector row under stormy conditions Is reduced,
because of the absence of the significant external connections, which eases requirements on
the mechanical support system.

[0040] In addition, a highest part of the Installation is a top frame (top wall) 224, which eases
an Integration with the landscape and promotes an approval of new solar fields.

[0041] In addition, the offsets remove a need for having the hydraulic connection 230, 232
(access and exit holes) near collector corners, which reduces mechanical weakening of the
corners, when the Internal access and exit in upper corners of the absorber 210 are
maintained. This provides no issues with captured air during filling of the absorber 210.

[0042] In addition, the height of the hydraulic connection 230, 232 is reduced to approx. 1,5 m
over the ground from approx. 2 m, which provides easy reach for a normal person and
Improves work ergonomics during the mounting of the hydraulic connections 230, 232.

[0043] Alternatively, it Is possible that the access and exit holes locate in e.g. the top frame 224
or anywhere else of the collector 200.

[0044] The hydraulic connection 230, 232 I1s provided by means of integrated hydraulic
connection tubes 230, 232 that connect the heat transport channel and the other heat
transport channels, e.g. a heat transport channel of another collector 200, through the access
and exit holes. The tubes 230, 232 are installed at least partly inside the collector 200 and at
least one of the tubes 230, 232 comprises a flexible part (is flexible) inside the collector 200,
whereupon it can be bended inside the collector 200.
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[0045] One of the tubes 230, 232 can be an inflexible tube, whereupon other one of the tubes
230, 232 comprises at least one flexible part, which is at least partly inside the collector 200, or
it 1Is completely flexible. Alternatively, each tube 230, 232 In the collector can be partly flexible -
so that at least a part of a flexible part is inside the collector 200 - or completely flexible.

[0046] The integration of the tubes 230, 232 provides an improved insulation by use of existing
collector insulation (increased thermal resistance), whereupon power loss Is reduced.

[0047] In addition, the integration of tubes 230, 232 reduces a need for tube bending, which
significantly reduces a collector row pressure drop, Increases maximum possible length of
collector rows, which for one reduces a field installation cost, eases requirements on pressure
rating of a field pump, and reduces electrical energy consumption by the field pump.

[0048] At least one of the tubes 230, 232 Is flexible outside the frame 220 and the collector
200, whereupon it i1s possible to bend the tube(s) 230, 232 during the connection to the other

heat transport channels. So, the tube(s) 230, 232 can be a flexible metal and/or plastic tube
(hose) 230, 232 at least partly.

[0049] The Integrated tube(s) 230, 232 reduces tube bending, whereupon a flexible tube
Installation i1s now with reduced mechnical loading of the tubes (hoses) 230, 232.

[0050] The tube 230 comprises an inlet connection adapter 234 and the tube 232 comprisies
an outlet connection adapter 236 for connecting the tubes 230, 232, or vice versa, so that the
adapter 236 of one collector 200 Is connected to its counterpart, 1.e. the adapter 234 of the
another collector 200 (heat transport channel), and so on.

[0051] The tubes 230, 232 provide only one connection point per the collector 200 instead of
two, whereupon it reduces significantly an installation time when the interconnection between
the collectors 200 i1s simple: the collector mounting and hydraulic connection i1s now a single
step operation. It is also possible to realize solutions, which comprise two connections of
similar types, e.g. two of the tube 230 or the tube 232.

[0052] In addition, the tubes 230, 232 between the side frames 222a, 222b provide an easier
handling of thermal expansion when a full worst case absorber expansion can be handled
largely without mechanical loading of the absorber 210.

[0053] In addition, the collector 200 enables in-production tube test, when only one field-tested
adapter connection per the collector 200. Thus, fewer in-field connections are required and,
so, the risk of in-field introduced connection leaks iIs reduced.

[0054] The adapter(s) 234, 236 comprises a transport position for protecting the adapter(s)
234, 236 during transportation. The adapter(s) 234, 236 Is pulled out from the transport
position for the hydraulic connection 230, 232 and pushed back fully or partly into the collector
200 during its connection.
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[0055] The Integrated tubes 230, 232 enable together with the T-shaped supports 100 an
ultra-short distance, approx. 20-40 mm, between the adjacent collector 200 by the Increased
mechanical flexibility of the hydraulic connection 230, 232.

[0056] Due to the short collector distance, minimal fraction of the hydraulic connection 230,
232 1s exposed to an ambient temperature, which also provides the reduced power loss.

[0057] In addition, tubes 230, 232 provide an increased collector field power density.

[0058] In addition, tubes 230, 232 provide an improved and uniform overall visual appearance
by absence of visual external hydraulic connection above the collectors 200. The visual
appearance Is now similar to that of widely used large scale photovoltaic (PV) installations,
whereupon a seamless visual integration with PV installations is possible.

[0059] The Invention has been now explained above with reference to the aforesaid
embodiments and the several advantages of the invention have been demonstrated. It is clear
that the Invention I1s not only restricted to these embodiments, but comprises all possible
embodiments within the scope of the invention thought and the following claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all

llability in this regard.
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Patentkrav

1. Termisk solfanger (200) omfattende

en absorber (210) til at absorbere solstraling,

en fangerramme (220) til at daekke absorberen, og

hydrauliske forbindelsesrgr (230, 232) til at forbinde en varmetransportkanal og
andre varmetransportkanaler igennem adgangs- og udgangshuller af rammen,
hvor absorberen omfatter varmetransportkanalen til en varmetransportfluid, hvor
rorene er installeret mindst delvist inden i fangeren, hvor mindst et af rgrene er
fleksibelt inden i fangeren (200), mellem siderammer (222a, 222b) af
fangerrammen (220), og det er indrettet saledes at det er bgjeligt inden |
fangeren (200), kendetegnet ved, at mindst et af rgrene er saledes at det er
muligt at bgje det udenfor rammen under en forbindelse til anden

varmetransportkanal.

2. Fangeren ifglge det foregaende krav, hvor det mindst ene af rgrene er fleksibelt

udenfor fangeren.

3. Fangeren ifglge et hvilket som helst af de foregaende krav, hvor det mindst ene

af rgrene er bgjet inden i fangeren.

4. Fangeren ifglge et hvilket som helst af de foregaende krav, hvor det mindst ene

af rgrene er en fleksibel slange (230, 232).

5. Fangeren ifglge et hvilket som helst af de foregaende krav, hvor hvert af
rorene omfatter en forbindelsesadapter (234, 236) til at forbinde rgret til en

forbindelsesadapter (234, 236) af anden varmetransportkanal.

6. Fangeren ifglge krav 5, hvor adapteren omfatter en transportposition til at
beskytte adapteren under transportat, hvor adapteren er konfigureret til at blive
trukket ud fra transportpositionen til den hydrauliske forbindelse og til at blive

skubbet tilbage til fangeren under forbindelsen af fangeren.
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2

7. Fangeren ifglge et hvilket som helst af de foregaende krav, hvor adgangs- og

udgangshullerne er placeret i siderammerne (222a, 222b) af rammen.

8. Fremgangsmade til at forbinde solfangeren (200) ifglge et hvilket som helst af
de foregaende krav, omfattende at bgje det mindst ene af de hydrauliske

forbindelsesrgr (230, 232) inden i fangeren.
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DRAWINGS
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